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MSG466 - Analisis Multivariat
lMasa: 3 jaml
t
Jawab SEMUA soalan; semua soalan mesti dijawab dalam Batrasa Malaysia.
Terdapat EMPAT soalan.
1. (a) Katakan X' = (Xr, Xr,Xr) tertabur *r(.p,E) ,dimana
(r I 1\ (pt')t=11 !:la*p=lrr2 l
= [1 3 2) - [rrsl
Cari taburan bagi 4X1 - 3Xz+ 2X3.
(b) Cari anggaran kebolehjadian maksimum bagi vektor min p dan matriks
kovarians I, berdasarkan pada sampel rawak
T=(3 Z+ 3)
daripada suatu populasi normal bivariat.
(c) Kelaskan rnatriks-matriks berikut sebagai tentu positif atau semi-tentu positif:
(+ 12) (t 9-1) (? 1-l)(D lr 4 -11 (ii) lo I ol (iii) lL 2 1l\-/ (.t -i i) \--l [.-f o 1) [-t | 2)
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2. (a) Sampel-sampel peluh daripada 20 orang perempuan yang sihat dikaji. Tiga
komponen, Xt = kadar peluh, Xz = kandungan kalium dan X3 = kandungan
sodium, disukatkan. Ringkasan data diberikan di bawatr:
(d) Diberikan matriks data
(234)
T = ll 4^ ll[2 -2 3)
dan gabungan-gabungan linear
/x, \
g,T=(1 2,,[]:,l
/x, \
dan 
'_'I = (r -1 tl lI, I ,Ixt /
nilaikan min, varians dan kovarians sampel bagi b'X d* t_'T .
[100/]001
( q.o+o \ f 2.8i9 -1.810 lo.oo2 )X=f 9.e6sl s=l-1.8r0 3.628 -s.627 |
- \4s.400 ) - \10.002 -s.627 ree.798) .
Dengan mengandaikan
( 
.saa .zs8 -.022\
s-r = | .?s^r^ 4p2 -.S? | ,l-.o22 -.w2 .N6 )
ujikan hipotesis batrawa min populasi ialah Ho : F' = (4, 10, 48) lawan
Hr :t *(4,10,48) Pada. st'= .10
Nyatakan anggapan-anggapur yang telah anda menggunakan. 
.
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(b) Cerapan-cerapan pada dua balasan, X1 dan X2 , dikutip bagi tiga rawatan.
Vektor-vektorcerapan x' = (xr x2) ialah:
Rawatan r : (;) (?) (3)
Rawatan 2 (6) (S)
Rawatan 3 : (3) (?) (l)
(i) Bina jadual MANOVA satu hala bagi data ini.(ii) Nilaikan lambda Wilks, A* , dan uji bagi kesan rawatan.
Gunakan cr = .01.(iii) Ulangkan ujian dengan menggunakan penghampiran khi-kuasa dua
dengan pembetulan Bartlett.(iv) Nyatakan anggaPan-anggapan yang telatr anda menggunakan.
trc0/1001
3. (a) Pertimbangkan matriks korelasi
(r p p)
P=lP l gl '
- tp p r)
dimana p>0.
(i) Dapatkan nilai-nitai eigen dan vektor-vektor eigen bagi g .
(ii) Dapatkan komponen-komponen prinsipal bagi p .
-3-
a
I
(b) Pertimbangkan dua set data:
xl =(; i+) dan xz =(3 I i)
di mana
T'= (:) ' 72 = (;) '
dan :, = (l l)
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Hitungkan fungsi pembezalayan linear
/\'y=tI,-T,lgJl
Kelaskan cerapan i; ' (2, 7) sebagai dari
populasi n2 dengan menggunakan petua trerikut:
Umpukkan xs kepada populasi rr1 jika
yo)fr,
dan umpukkan xs kepada populasi tt2 jika
Yo<fr
/\'.
= [ T'' T,) !;
\'.|' - 1,, l;
(i)
(ii) populasi fi1 atau
di mana fo
I(x' +
Yo
_!(
2\m
fr i, , I
cl .sl .60 I I
Dl .3e .ie .u I IEt.46.32.43.s2 | )
xr)
(c) Korelasi-korelasi sampel bagi saharn dari 5 syarikat diberikan di bawah.
(Korelasi-korelasi ini dibulatkan kepada dua titik perpuluhan):
A B C DE
Dengan menggunakan korelasi-korelasi sampel sebagai sukatan keserupaan,
kelompokkan satram-satram tersebut dengan menggunakan prosedur-prosedur
hirarki pautan tunggal dan pautan lengkap. Lukiskan dendogram-dendogram
dan bandingan hasil-hasil.
[]00/rool
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Bagi setiap bahagian yang berikut, tulis suatu perenggan yang menghuraikan
kesimpulan-kesimpulan anda. Output-output bagi setiap bahagian dilampirkan pada akhir
soalan ini.
4. (a) Sukatan-sukatan dibuat pada tengkorak orang lelaki negara Mesir daripada
kawasan bandar Thebes. Terdapat lima sampel yang terdiri daripada 30
tengkorak daripada setiap zzunan, iaitu, dari zafirain "early predynastic (circa
4000 BC)", zaman "late predynastic (circa 3300 BC)", zamarr "12th. and 13th.
dynasties (circa 1800 BC)", zaman "Ptolemaic (circa 200 BC)", dan zaman
"Roman (circa A,D 150)".
Empat sukatan adalah tersedia bagi setiap tengkorak, iaitu,
Xl = "maximum breadth"
X2 = "basibregmatic height"
X3 = "basialveolar length"dan X4 = "nasal height".
Semua sukatan adalah dalam mm.
Data tersebut dianalisiskan melalui prosedur, PROC GLM dengan opsyen,
MANOVA, daripada pakej SAS.
(b) H. Bumpus (1898) mengkaji morfologi burung-burung pipit yang dikutip
selepas suatu angin ribut yang kencang. Beliau mengambil 8 sukatan
morfologi pada setiap burung dan juga menimbang burung tersebut. Di sini,
kita hanya mempertimbangkan 5 pembolehubah bagi burung betina sahaja.
Pembolehubah-pembolehubatr yang berkaitan ialah :
Xt = jumlah panjang (total length).
X2 = "alaf extent"
X3 = "length of beak and head"
X4 = "length of humerous"
X5 = "length of keel of sternum".
Semua sukatan ialah di dalam mm. Terdapat 21 burung yang terus hidup
(Kurnpulan l) dan 28 yang mati (Kumpulan 2).
Analisis faktor telatr dijalankan dengan menggunakan prosedur PROC
FACTOR daripada pakej SAS bagi Kumpulan I dan bagi Kumpulan 2.
-5-
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(c)
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Industri perikanan Salmon ialah suatu sumber yang berharga bagi kedua-dua
negara Amerika Syarikat dan Kanada. Kerana ia ialah suatu sumber yang
terhad, ia mesti diuruskan secara cekapnya. Tambahan pula, kerana lebih
daripada satu negara dibabitkan, masalah-masalatr mesti diselesaikan secara
adilnya. Iaitu, penangkap ikan komersial Alaska tidak boleh menangkap
terlalu banyak ikan salmon Kanada dan sebaliknya.
Ikan-ikan ini mempunyai suatu kitaran hidup (life cycle) yang istimewa. Ikan-
ikan tersebut dilahirkan dalam sungai air tawar dan selepas satu atau dua tahun
berenang ke dalam lautan. Selepas dua tatrun di dalam air masin, ikan-ikan itu
kembali ke tempat lahir mereka untuk beranak dan mati. Pada waktu ikan-
ikan itu akan kembali sebagai ikan matang, mereka ditangkap semasa di
lautan.
Untuk rnenolong kawalan tangkapan ikan, sampel-sampel ikan dianrbil semasa
tangkapan mesti dicamkan sebagai daripada air Alaska atau air Kanada. Ikan-
ikan itu mempunyai sedikit maklumat mengenai tempat kelahirannya dalam
lingkaran pertumbuhan (growth rings) pada sisiknya. Biasanya, lingkaran-
lingkaran disekutu dengan pertumbuhan air tawar lebih kecil bagi ikan-ikan
dilahirkan di Alaska apabila dibandingkan dengan ikan-ikan dilahirkan di
Kanada.
Diameter-diameter rantau lingkaran pertumbuhan (diperbesarkan l0O kali)
disukatkan. Pembolehubah-pembolehubah yang sebenarnya dikutip ialatt
Xl = diameter lingkaran bagi pertumbuhan air tawar tahun pertama
(dalam 0.01 inci)
Xz= diameter lingkaran bagi pertumbuhan air laut tahun pertama
(dalam 0.01 inci)
Tambahan pula, ikan betina di kod sebagai I dan ikan jantan di kod sebagai 2.
Sampel-sampel latihan dengan 50 ikan dilatrirkan di Alaska dan 50 ikan
dilatrirkan di Kanada digunakan.
Data-data dikutip dianalisiskan melalui prosedur, PROC GLM dengan opsyen
MANOVA, daripada pakej SAS.
Pertimbangkan bahagi4n (c). Data tersebut juga dianalisiskan dengan
menggunakan prosedur, PROC DISCRIM, daripada pakej SAS.
a
(d)
l4gooooo -
Ir0o/100]
OIITPUI FOR { (a) :
Mean
Square
L25.7066667
21.1108046
RooE MSE
4.594550
Mean Square
L25.7065667
Mean Square
t25.7066667
(MSG466)
Value Pr > F
5. 9s 0.0002
Xl Mean
133.973333
CLass
PERIOD
Levels
5
General Linear Mode1s Procedure
Class Level Information
VaIues
12tsh and 13th dy Early predlmasti Late predynastic
Ptolemic period Roman period (ci
Number of observations in daEa seE = 1-50
o
DependenE Variable:
Souree
Model
Error
Corrected Total
X1 maximum breadth (nun)
Sum of
DF Squares
4 502.8266667
145 3051.0666667
L49 3553.8933333
Dependent Variable:
Source
PERTOD
Source
PERIOD
DependenE Variable:
Source
Model
Error
Corrected Total
c.v.
3.429s25
maximum breadth (mm)
DF Type I sS
4 502.8256657
DF T1pe III SS
4 502 .826666'l
R-Square
0.141089
Value
5.95
Value
5 .95
Pr>F
0. 0002
Pr>F
0.0002
DF
4
R-Square
0.063245
145 3405.2666667
149 3535.1733333
c.v.
3.6s5139
Mean
Square
57.4765667
23.4845977
RoOE MSE
4.846091
basibregmatic height (mm)
Sum of
Squares
229 .9066667
Value Pr > F
2.45 0.0490
X2 Mean
J.32.546667
a
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Dependent Variable: x2
Source
PERIOD
Source
PERIOD
Dependent Variabfe: X3
Source
Model
Error
Corrected ToEaI
basibregmatic height (mm)
R-Square
0.186411
R-square
0 . 03 9913
c.v.
s .09?681
VaIue
2.45
Va1ue
2.45
Value
8.31
Value
8.31_
Pr>F
0 . 0490
Pr>F
0 . 0490
Pr>F
0 . oo01
Pr>F
0 .0001
DF
4
DF
4
4
L45
basialveolar length (mm)
Sum of
Squares
803.2933333
3505.9656667
Type I SS
229 .9066667
Type III SS
229 .9056667
Mean Square
57 .4766667
Mean Square
57 .4766667
Mean
Square
200.8233333
24 . 1790805
Root MSE
4.9L7223
(mm)
Mean Square
200.8233333
Mean Sguare
200.8233333
Mean
Square
15.30000000
10.15264368
Root MSE
3.186321
L49 4309.2500000
Value Pr > F
8.3r. 0.0001
X3 Mean
96.4500000
Dependent Variable:
Source
PERIOD
Source
PERIOD
Dependent Variable:
Source
Model
Error
CorrecEed Totsal
basialveolar lengrh
DF Type I SS
4 803 .2933333
DF T'1pe rlr SS
4 803 .2933333
nagal height (mm)
Sum of
DF gquares
4 6L.20000000
145 L412.13333333
L49 1533.33333333
c.v.
6.2s5867
x3
Value Pr > F
1_. 51 0 .2032
X4 Mean
50.9333333
144
(Msc466)
o DependenU Variable: X4 nasal- height (mm)
Source
PERIOD
Source
PERIOD
DF Type f SS Mean Square F Value Pr > F
4 6L.20000000 15 .30000000 1. s]- 0 .2032
DF TlZl. e III SS Mean Square F Value Pr > F
4 5L.20000000 ls.30000000 1. 51 0 .2032
General Linear Models Procedure
Multivariate Analysis of Variance
E = Error SS&CP Matrix
O
xl- x2 x3 x4
xL 3061. 0666667 5.333333333 LL.466666667 29L.3
x2 5.333333333 3405.2666667 754 4L2.53333333
x3 LL.465666667 754 3505 . 9666667 154 .33333333
x4 29L.3 412.53333333 154.33333333 L472.1333333
partial Correlation Coefficients from t,he Error SS&CP MaErix / prob t lrl
DF = 144 X1 X2 X3 X4
x1 1.000000 0.001652 0.003500 0.L37224
o. o a.9842 0.9666 0.0985
x2 0.001652 1.000000 0.2L82)-9 0.184251
0.9842 0.0 0.0081 0.0250
x3 o.003500 0.2L82L9 1 ' 000000 0.072335
0.9666 0.0081 0.0 0.3856
partial Correlation Coefficients from the Error SS&CP MaLrix / prob t lrl
DF = 144 Xl- X2 X3 X4
x4 0.L37224 0.184251 0.072335 1.000000
0.0986 0.0260 0.3855 0.0
145
502.82656667
-228.L466667
-626.6266667
135 .43333333
-228.t466667
229.90666667
292.28
-66.O6666667
-626.6266667
292.24
803.29333333
-180.7333333
(MSc466)
x4
135.43333333
-66.05666661
-1_80. ?333333
6L.2
x3
0.0120s199
-0.00565660
-0.00122480
x3
0.01100359
H = Tlzpe III SS&CP Matrix for PERIOD
xl x2 x3 a
x1
x2
x3
x4
CharacterisCic Roots and Vectorg of: E Inverse * H, where
H = T)ape III SS&CP Matrix for PERIOD E = Error SS&CP Matrix
Characteristsic Percent eharacteristic Vect,or V'EV=]-
Root
0.4250953752
0.0389988979
0.0157044595
88 .23
8.09
3.26
x1
x.4
- 0 . 01051989
- 0 . 00588042
0.00321700
-0. 00541882
-0.00770399
0. 02446431
x1
x4
0.01236048
0.005s5233
x2
0.00307535
o.or744767
o.00204030
x2
-0.000034s9
Num DF
16
15
r6
4
characteristic Roots and vectors of: E Inverse * H, where
H = Tl4)e III SS&CP Matrix for PERIoD E = Error SS&CP Matrix
Characteristic Vector VtEV=lCharacterietic Percenu
Root
0.0020203462 0.42
StaciEtic
wilks' Lambda
Pillai's Trace
Manova Test Criheria and F Approximations for
the H)Pothesis of no Overall PERIOD Effect
H = T)4)e III SS&CP Matrix for PERIOD E = Error SS&CP Matrix
S=4 M=-0.5 N-70
Hotetling-Lawley Trace 0'48181908
Royrs Greatest Root 0.42509538
Value
0.66358580
0.35330ss7
3.9009
3 . 5120
4.23l.0
L5 .4097
DEN DF
434.4544
Pr>F
0 . 0001
o . 0001
0 . 0001
o. 0001
s80
562
145
bound.NOTE: F SEatistic for Roy's Greatest' Root is an upper
a
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oulPur roR 4 (b) :
a
- (f) Output for Birds that SurvLvcd:
Initial Factor Method: Principal Components
Prior Communality Estimates: ONE
Eigenvalues of the Correlation Matrix: Total = 5 Average = L
]-234s
Eigenvalue 3.25398L 0.77s736 0.402743 0.348548 0.21-8993
Difference 2.478245 0.372993 0.054L95 0. L29555
Proportion 0.6508 0.1551 0.0805 0.0697 0.0438
a Cumulatrive 0.650g 0.8059 0.8865 o -9562 1. OO00
2 facbors will be retained by the NFACTOR criEerion.
lnitial Facuor MeEhod: Principal components
Factor Pattern
FACTOR1 FACTOR2
X1 0.85852 0.07L72 total lengtsh
x2 0.84077 -0,39335 alar exUent
x3 0.83239 -0.03840 length of beak and head
X4 0.S583f -0.19468 length of humerug
xs 0.61665 0.75926 length of keel of sternum
Variance explained bY each factor
FACTOR1 FACTOR2
3.253981 0.175736
Initial Factor Method: Principal ComPonents
Final CornmunaliEy EEtimates: Total = 4.O297LG
x1 x2 x3 x4 x5
o.742372 0 .86L637 0.694348 0.774604 0.9s5755
a Rotation Method: Varimax
Orthogonal Transformation Matrix
L2
L 0.88288 0.45960
2 -0.45950 0.88288
lt
I47
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RotsaEed Factor Pattern
FACTOR1 FA,CTOR2
X]- O .'7243e 0 .46553 total lengtsh
x2 0.92703 o.o4754 alar ext'ene
x3 0.75293 0.35699 length of beak and head
X4 O.a492L 0.23119 length of humerug
X5 0.18?89 0.95992 length of keel of sternum
Rotation Method: Varimax
Variance explained bY each factor
FACTOR]- FACTOR2
2.707465 L.32225L
Final Conmunality Estimates: Total = 4-O297L6
x1 x2 X3 X4 X5
0.742372 0.861637 0.694348 0.774604 0.956755
(ff) outpuE for Blrde that Dlad!
Initial Factor MeLhod: Principal Components
Prior Communality Estimatee: ONE
Eigenvaluee of the correlation Matrix: Tobal = 5 Average = l-
L2345
Eigenvalue 3.801064 0.470988 0.373218 0.242405 0.112325
Difference3.3300750.09111L0.1308120.130080
Proportiono.7602o.0942o.07460.0485o.0225
cumulative 0.7602 0.8544 0.929]- O.9775 1.0000
2 factors will be retained by the NFACToR criterion.
Initial Factor Method: Principal componenEs
Factor Pattern
FACTOR]- FACTOR2
X]. 0.87237 0.L4779 total length
N2 0.89414 -0.052?1 alar extenE
x3 0.87310 -0.35831 length of beak and head
x4 O.gL472 -0.206?8 lenguh of humerus
x5 O.8OO95 o'5246L length of keel of sternum
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Varianee explained by each factor
FACTOR1 FACTOR2
3 .801064 0.470988
rnigial Factor Method: Principal Component,s
Final Communality Estimates: Total = 4 .272052
x1 x2 X3 X4 X5
o -782876 0.802270 0.890694 0.8794'70 0.9L674r
Rotation Method: Varimax
Orthogonal Transformation Matrix
L2
I 0 .77932 0.62662
2 -0.62662 0.77932
Rotated Factor Pattern
FACTOR1 FACTOR2
x1 O .58725 0.55183 Eota1 length
x2 0,72986 0.51921 alar extent
X3 0.90496 0.26786 lengch of beak and head
X4 0.84244 0.41203 length of humerus
x5 0.29547 O.9LO74 length of keel of sternum
Rotation Metshod: Varimax
Variance explained by each fact,or
FAETORI FACTOR2
2.493498 L.778s54
Final Communality Estimates: TotsaI = 4 .272052
x1 x2 x3 x4 x5
o.782876 0.eO2270 0.890694 A.879470 0.9L674r
14e
r3
outPur IOR { (c) :
Dependent Variable:
Source
Model
Error
Corrected Total
x1 diameter of rings
Sum of
DF' Squares
3 3859t.26064
96 28338.09936
99 56929.36000
(freshwater)
Mean
Square
L2863.75355
295.18853
Root MSE
17. r-8105
(freshwater)
Mean Square
37805 .20673
2.O539L
404 .04673
(marine)
Mean
Square
33870.62L2
1146.5018
Root MSE
33.86003
(MSc466)
Value Pr > F
43.58 0.000r
X1 Mean
117.920000
General Linear Models Procedure
Class Level Information
Class Leve1e Values
SAJ,MON 2 Alaskan Canadian
SEX 2 female maLe
Number of obgervatione in daEa set, = 100
Dependent Variable:
Source
gALMON
sEx
SAI,MON*SEX
Dependent Variable:
Source
Model
Error
Corrected Total
dLameter of ringe
DF T14re III SS
R-Square
0.576597
x1
c.v.
L4.57009
37805.20673
2.05391
408 .04673
c.v.
L s04554
1
1
1
R-Square
0.480035
F Value
L28 . 07
0.01
1.38
Pr>F
0. 0001
0.9337
0.2426
X2 diameter of rings
Sum of
DF Squares
3 101611.8637
96 110064.L763
99 2LL616.0400
Value Pr > F
29.54 0.0001
X2 Mean
3 98 . 140000
a
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Dependent Variable: X2 diameten of rings (marine)
Source DF Tl/[)e III SS Mean Square F Value Pr > F
sAr.MoN 1 100294 .7452 LOO294 .'7452 e7 .48 0 . 000L
sEx L 356.1185 355.1185 0.31 0.5786
sAr,MoN*sEx 1 L904.7052 L904.7052 L.66 0'2005
Multivariate Analyeis of Variance
E = Error SS&CP Matrix
x1
x1 28338.0993s9 -3529,349359
x2 -3529.349359 110064 .L7528
partiaf Correlation Coefficients from the Error SS&CP MaErix / prob t lrl
x2 -0.063195 1.000000
0.5386 0.0
Characteristic Roots and Vectors of: E Inverse * lI, where
H = Tlpe III SS&CP Matrix for SAIMON E = Error SS&CP Matrix
Characteristic PercenE Characteristic Vector V'EV=l
Root
xl x2
DF=95
x1
2.]-L44049338 100.00
0.0000000000 0.00
x1 x2
1.000000 -0.063195
0. o 0.5386
0.00449005 -0.00183481
0.00390755 0.00239907
a
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Manova TeEt Criteria and Exact F Statistics for
the Hypotheeis of no overall SAIMON EffecE
H = q4)e III SS&CP Matrix for SALMON E = Error SS&CP Matrix
S=l- M=0 N=46.5
Value F NUM DF DEN DFStatistic
Witks' Lambda 0.32108853 100 .4342
Pillairs Trace 0.67891137 100.4342
Hotelling-Lawley Trace 2.LL44O493 100 .4342
Roy's Greatest Root 2.IL440493 L00.4342
2
z
z
2
x2
0.002985s1
0.00045035
x2
0.00228909
-0.00197030
Pr>F
0.0001
0 . 0001
0 . 000r.
0 . 0001
0 .8558
0.8568
0.855S
0.8s68
95
95
95
95
aCharacteristic Roots and vecLors of: E Inverse * H, where
H = TlT)e III SS&CP Matrix for SEX E = Error SS&CP Matrix
Characterietic Percent
Root
Charact,erisEic Vector VtEV=1
Manova Test Criteria and
the Hlpothesis of no
H = T)4)e III SS&CP Matrix for
StatiEtic
S=1 M=0
Value
wilks'Lambda 0.99675075pillai'E Trace 0,00324925
Ilotelling-Lawley Trace 0.00325984
Roy's Greatest Root' 0.00325984
ExacE F Statistics for
Overall SEx Effect
SEX E = Error SS&CP Matrix
N=46 .5
Num DF Den DF Pr > F
0.0032s98447
0.0000000000
CharacLeristic
H = Tlpe fII SS&CP
Characteristic
Root
0.0338349138
0.0000000000
100. 00
0. o0
100.00
0. 00
x1
-0.00051382
0.00593005
0 . r-548 2
0.1548 2
0.1548 2
o. r-548 2
x1
0.004r-5036
0.00425689
95
9s
95
95
RootE and Vectore of: E Inverse * H, rdhere
Matrix for SALMON*SEX E = Error SS&CP Matrix
Percent CharacteriEtic vector V'EV=L o
t6
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Manova Test Criteria and Exact F statistics for
the H)Pothesis of no Overall SALMON*SEX Effect
H = T)?e IfI SS&CP Matrix for SAI,MON*SEX E = Error SS&CP Matrix
I
Statist,ic
Wilks' Lambda
Pillai's Trace
llotell ing-Lawley Trace
Roy's Greatest Root
Level of
SALMON
S=1 M=0
Value
0.96727242
0 .03272758
0.03383491
0.03383491
N=45.5
F
L .6072
L .6072
r .6072
L.6072
Num DF
2
2
2
2
Mean
429.660000
356.520000
Mean
396.326923
400.104157
DenDF Pr>F
95 0.20s9
95 0.2059
95 0.2059
95 0.2059
SD
37.4043597
29.8874692
SD
42.5296764
50.3334581
Alaskan 50
Canadian 50
Level of
sEx
female
male
Mean
98.380000
r.37.450000
s2 1-18.057692
48 rL7.770833
SD
L5.L433502
L8.O579679
SD
27.876769L
24.0984L49
I
17
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otxtPu':t FoR 4 (d) :
Alaskan
Canadian
Variable
x1
x2
Discriminant Analysis
100 Observat,ions
2 Variablee
2 ClaEEes
99 DF Tota1
98 DF Within Classes
1 DF Betgreen Clagges
Class Leve1 Information
Prior
SAITMoN Frequency Weight Proportion Frobability
s0 s0.0000 0.500000 0.500000
50 s0.0000 0.500000 0.500000
Discriminant AnaIYsis Withln-CIass covariance Matrices
SALMON = Alaekan PP = 49
xl- x2
26a.607755 -188.092653 diameter of rings (freshwater)
-188.092553 L399.086122 diameter of rings (marine)
Variable
xL
x2
Variable
xl_
x2
SALMON = Canadian PP = 49
x1 x2
326.OIO2O4L 133.5048980 diameter of rings (freshwater)
133.5048980 893.2608L53 diameter of rings (marine)
Pooled Within-C1ags Covariance Matrix DF = 98
x1 x2
293.348980 -27.293978 diameter of rings (freshwat,er)
-27.293878 1146.L73469 diameter of rings (marine)
DiscriminanE Analysis Pooled Covariance Matrix Information
Covariance Natsural Log of the Determinant
Matrix Rank of the Covariance Matrix
L2.723329L
a
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Pairwise Generalized Squared Distances Between GrouPa
2-L
D (iljl = (i - i )'cov ri - x t
ijij
Generalized Squared Digtance to SALMON
From
SALMON Alaekan Canadian
Alaskan 0 8.29r.97
Canadian 8.29L87 0
Multivariate StaEistics and Exaet F StaEisEics
S=1 M=0 N=47.5
Statistic Value F Num DF Den DF Pr > F
Wilkst Lambda 0.32099922 L02.59O7 2 97 0.0001
Pillai's Trace 0.679O007e L02.5907 2 97 0.0001
Hotelling-Lawley Trace 2.LL521236 LO2,590? 2 97 0.0001
Roy's Greatest Root 2.LL527236 LO2.5907 2 97 0.0001
Discriminant Analysis Linear Discriminant Functsion
-l_ 
_
const.ant = -.5 Xr COV x Coefficient vector = COV xjjj
SATMON
Alaskan Canadian Label
coNsTArvr -100.68337 -9s.]-42J.6
x1 o.3ztoz 0.49946 diameter of rings (freshwater)
x2 0.38370 0.33176 diameEer of rings (marine)
Classification Summary for Calibration Datsa: WORK.SAIJT'ION
Resubgt,itution sunmary using Linear Diecriminant Function
Generalized Squared Distance Function:
2 
_ 
-l-
D (x) = (X-X )' COv (X-x )jjj
o
I
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Posterior probability of Membership in
2
Pr(jlX) = ercp(-.S O (X)) / sttM exp{-.5jk
each SALMON:
2
D (x))
k
a
Classification Summary for Calibration Dat,a: WORK.SALMON
Resubstitution summary using Linear Discriminant Function
Number of ObservaEions and Percents CLassified into SALMON:
From SiqLIvlON
Alaskan
Alaakan
44
88.00
1
2.00
45
45.00
Canadian
6
L2.00
49
98.00
55
55.00
Total
50
100. 00
50
100.00
100
100. 00
e
Canadian
Total
Percent
Classification Summary for Calibration Data: WORK.SAIMON
Resubstitution Summary using Linear Discriminant Function
Error Coune Eetimates for SAIMON:
Alaskan Canadi-an Tot'a1
Rate 0. 1200 0.0200 0. 0700
Priore 0.5000 0.5000
20
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oMSG 466 _ ANALISIS MULTIVARIAT
LAMP I RAN
Tatatanda adalah seperti di dalam kuliah.
1. Pengunaian spektnum bagi suatu matriks simetrik k x k, A
diberikan oleh
di mana A A72
aca
t2k
u""r.it".,
Katakan X mempunyai E(X)
c' X rnempunyai min, c'p dan
. A adalah ni lai -ni Iai
k
adalah vektor-vekLor eigen
e e'
_k _k
eigen A dan
tenpiawai yang
Maka
A=|ee'+Aee'++Alll222k
a
2 = l. dan Kov ,1, = f
varians, 
:': :
4. f. k. k. normal nultivariat:
f(x) = 7(zn)P/2 lE I t'"
l[.' - "'l' +LL/% ) ]'-zP,"t#] [H']]
f . k. k.
f (x , xt2
JikaX-N
normal bivaniat:
exp
-(l/21 (x - [r)
e
{ ztr-olr)( 1-p")t2
l*r-',lG-\22
, E-1 (r - P)
(p,E) ,makaP- - N (Ap , Aq1i ::,,
15?
e/'
-2- I MSG466 ]
o. Satu sanpel;
(a) T- =n(X-p)' S
tiX=1 t x , sn_Jj =l
-z (n-l)p FI _ _____=_ p, n-pn-p
-t '(* 
- u)
,D
= :- I (xn-I IJ=l -- - x-ltx - x)', o
(b) Lambda tJilks AZ/n = r2t / G"r = [, . #;] '
Selang keyakinan serentak 100( 1-c)% bagi t'tt 
'
(c)
(d) SeIang keyakinan serentak Bonfernoni 100( l-c)7. bagi
ll'' t = 1 P :
I
e,X t ffi'st
_ _ 
- / n(n-pj p,n-p
x * r,,-,[dJ
7.
tl-(a) T- = lX, - xzt.
F,- :, -
- ,1, ' !r,f'
[:, - f "]]
[[t. * ]:,] '
nl+n2-P-T2-
158
p'
.:|/ -
(b)
3-
Selang keyakinan
2'(u - u ):'1 2
(- 
- 
'rr',lx - x I r
- 
Lr _2)
di r"n" at =
serentak
(x{ 
- x )'
- r r -l'i,JLI,,-!r)
I MSG 465 I
1O0(1-tr)% bagi
p,nl+n2-p-l
9
,f,n'tx'-il
n ^t (
,1, ,1, [" -a
8. MANOVA satu-hala:
(a):=
ff=
IA=
r:l
qTT
(b) Selang keyaklnan serentak 100( t-c)% bagi t*, - t[,,
[ :,.. :,]
t = l, 2,
Andaikan:
KaLakan A =
a
R*, - x,, ' ',,-n t*t-r] /E f  +l/u./"r o-g
t, 2, 8
mempunyai d, k. t,
lElt_l
IE - H-Tl--l
dan H mempunYai d. k. mH.
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- 4 - tMSG466l
Maka (1) Untuk p = 1.
ft-nlme ^. cLf J \ - t** , ', bagi sebarans mH
(2) Untuk ilH = 1,
ft-n'l te*l-P
L+J --v-- - Fr, *E*r-p bagi sebarang P
(3) UnLuk P=2'
[' - n"'l f]--il - F
L nt " J L t" ) *nn' 2( mr-l)
untuk m > 2.
H
(4) Untuk t* = 2,
f, _ntrtl ltr*t-01 r
I t.--
L ntrtJ L e ) ,r' 2(m.+r-P)
untuk P . 2'
Pembetulan BartleLt: Katakan n = mE + mH'
BaSi m, besar,
-floqA-X2
_ p6H
dimana f=t, l[t-tr.t]
t( 'l
- no i |.o . t', * t.J
10. MANOVA dua-haIa:
ssp = i '-f -lf. -['lrakLor , r=, onLI, - : JlI, -J
5/-
a
a
160
I- 5--
b
ssP."*.o",= I.,'[: - a][:- --:]k=1
gbr'l
ssP - t Inl;, -i, -i *il
-Lindakan nu u I tk (. 
_.k _)Z=l k=l wbersal lng
t MSG466 I
[,- -1, -:..:]
ssP"."rdu., = 
,!, .i, .i, [:r*. - Ir- ] [:r-" - :r. ] '
11. Komponen Prinsipal
(a) Y =e'X , i=1,2, p.
-r _r
. {2t-
Pu v _ kl Ir ,n  -_:__:- , I, k = 1, 2, p.lk Ygkk
(b) Y =e'Z
-i -i
Pu.z 
=e A- ,t,t=1,2, P.i'k kt I
12. AnaI isls Faktor
(a) : - i =::.:
(b) Kov(x)=::'+*
Kov (X ,F) = [-
161
ti,'-
a-6- t MSG466 |
(c) h2 = 22 * (2 + , 12 , i = 1., 2, p' t tl 12 im
.2r,,=hi*U, , i=1,2, p.
(d) Krtterlum varimax: PiIih transformasi ontogon T yang
menJadlkan
v=l ifiu:: fizl:l'z^lP litlrlr tr [,lt "J 'oJ
sebesar yang mungkin.
13. Analisis Pembezaiayan
(a) I =
m=
(c) Petua penuntukan:
a
(b) y
n
j'l = ,1, - lr,' l-' :
L( l' e-l ( I
zY; l,J I U' . l,)
!': = L-, - :' ]' =:' :
l [:-, - :, ]' ';' [:' . :,]
(^
untukkan xo kePada l"t 'ika 
vo : m
lo- iika y^ < mL'
162
t(d) 
1" = ,1, b,- i ] L, i]'
-7-
ni Iai eigen dan
vektor eisen I-t:"
pembezalayan ke-t , i = I,
I MSG466 ]
lI1s
e, els
8X=eX
Y
=F L
I
=f L
l =l
2,S
-X
I
r_
lY
Lr
I
T
J=1
(e) ;
o
:
t
I
: l[:-' - : ]'
[:, , J[:,, -:']'
x = etx pembezalayan sampel ke-r. i = I'
(f) Petua peruntukan:
Untukkan x kepada n
? r^ \2
,1, |.t., - I*r.I = [: - o-] I'
* 
jika
,!, I r:
,i, I i;
r 5 s.
[: - o'] I'
- ooo0ooo -
bagisemuaitk,
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